The measurement of the missing transverse momentum in events produced in proton-proton collisions is an important ingredient in the physics program of the LHC. In 2008 the ATLAS detector has been operated to commission and integrate the individual sub-detectors and a large data-set of more than 200 millions of cosmic and randomly triggered events has been recorded. It has been shown that the noise in more than 200000 cells in the ATLAS calorimeter does not introduce a significant bias in the measurement of the scalar and vectorial transverse energy. Moreover, the noise in the ATLAS liquid argon calorimeter is compatible with the expectation for uncorrelated Gaussian noise. Also large energy deposits of several TeV in the ATLAS calorimeters have been analyzed. It is shown that the transverse momentum spectrum of these high energy depositions can be explained by photons radiated from high energetic muons produced in cosmic rays. Furthermore, it is investigated how energy depositions induced by cosmic rays can be rejected based on jet properties. This study shows that ATLAS is well prepared to analyze first collision data expected in late 2009.
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Introduction
The ATLAS detector [1] 
Missing E T measurement and reconstruction
The calculation of E miss T is primarily based on the measurement of the energy depositions in cells of the ATLAS calorimeter. The additional corrections to E miss T come from muon momenta measured by the muon spectrometer and energy losses in the Liquid Argon (LAr) cryostat. Only the calorimetric contribution to E miss T with random trigger and cosmic event data is studied and considered in this note. The calorimeter input to the E miss T reconstruction is formed either from the cells or from so-called topoclusters depending on the noise suppression method: cell-based or topocluster-based. The first method uses all cells with energies above 2σ noise , where σ noise is the standard deviation of the cell noise distribution. The topocluster-based approach is based on 3-dimensional topological calorimeter clusters which are formed around a seed cells [2] . The cells remaining after the application of the noise suppression algorithms are used for the E miss T calculation and calibration. A detailed description of the E miss T reconstruction is given in [3] . The results presented in this section are based on data taken in 35 runs between September 10 th and October 23 rd 2008. The events collected with these runs are "randomly triggered" i.e. they do not contain any real energy depositions in the calorimeter system, only the electronic noise. All variables are calculated at the electromagnetic scale, as no hadronic calibration has been applied.
Missing E T measurement performance in random trigger data
In Figure 1 the E miss T distribution from run taken on October 14 th 2008 for both the cell-based and topocluster-based noise suppression is plotted. It shows that a better noise suppression is provided by the topocluster-based method. Tails in the distribution ( beyond 8 GeV for topocluster-based and 16 GeV for cell-based methods), contributing less than 0.1% of events, come from coherent noise in a specific region of the LAr presampler. This problem has since been fixed. In order to check the stability of the noise, the E miss T distribution is reconstructed for each run, seperately, using the standard topocluster algorithm; the distributions are fitted with a Gaussian and the mean µ and standard deviation σ are extracted. Figure 2 shows the results as function of time. Only small deviations from the average are observed demonstrating the stability of the E miss T measurement.
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Performance of the missing transverse energy measurement with the ATLAS detector in commissioning data
Missing E T in cosmic data and cleaning cuts
The analysis presented in this section is based on cosmic data collected in a run taken in September 2008. In this run cosmic muons depositing sufficiently large energy in the calorimeter were triggered by the Level-1 Calorimeter Trigger. The collected data are compared with cosmic ray Monte Carlo samples which were produced using the known cosmic muon flux at ground level [4] . In Figure 3 (left) the Jet EM Fraction (EMF) is shown. The EMF is defined as the ratio of the energy deposited in the EM calorimeter (Presampler, EM Liquid Argon, and the 1st layer of the Forward Calorimeter) and the energy seen in the whole calorimeter. EMF can be used to effectively reject fake jets coming from cosmic muons as QCD jets generally show up at larger values of the EMF. As an alternative the number of calorimeter clusters found in a jet can be used as shown in Figure 3 (right). The distribution of the jet E T after cleaning cuts based on the methods described is shown in Figure 4 . The presented results from random triggered and cosmic events show a good performance of transverse energy measurement and reconstruction. They also give a first evidence that the measurement is stable in time, demonstrating the robustness of the calorimeter. The most effective calorimeter noise suppression is provided by the topocluster-based method, which shows a better resolution than the cell-based noise suppression. Moreover, the cleaning cuts studied provide good separation between real QCD jets and fake jets from cosmics. The good agreement of the transverse momentum spectrum obtained in the cosmic data with the expectations demonstrate our advanced understanding of the ATLAS calorimeter system.
Conclusion
